We have cloned and sequenced the lasR gene, which is involved in the trascriptional activation of several pathogenic factors, from Pseudomonas aeruginosa IFO3455 and PA103. These clones were predicted to be an open reading frame of 239 amino acids as reported for the PAO1 strain. There is only a single base change resulting in an amino acid exchange from M145 (PAO1) to I (IFO3455). PA103 DNA differs with PA01 DNA in two bases resulting in only a single amino acid substitution from R179 to W. When the IFO3455 LasR was expressed in a PA103 strain which is known to be LasR defective, proteinase gene activation was detected, however, when PA103 LasR was expressed, no enhancement was measurable. From these results, it appears that the amino acid substitution of R179 to W inactivated LasR activity. This substitution is located in the highly conserved sequence found in many transcription factors, including a factors, and may disrupt amphipathic a-helix, predicted for the 176 to 189 region, which precedes the putative helix-turnhelix DNA binding motif. We presumed that these three helices may contribute to specific DNA binding.
We have cloned and sequenced the genes for Pseudomonas aeruginosa intracellular receptor-type transcription factor, LasR, from strains PA 103 and IFO3455. LasR protein has 26% identity to LuxR protein (1) and might be activated by a small diffusible hormone-like molecule called autoinducer in a manner similar to mat of the LuxR system (1) . LasR is involved in the transcriptional activation of several important pathogenic factors (2) in P.aeruginosa, such as elastase (1) , LasA proteinase, alkaline proteinase, and exotoxinA (3); diese activations might be regulated by the autoinducer (4) which is predicted to bind to the N-terminal portion of LasR protein. The lasR DNA was isolated by polymerase chain reaction (PCR) from the IFO3455 and PA 103 strains using oligonucleotides made to the PAOl lasR (1) coding region and was cloned into pUC18 and pBTacl expression plasmid vectors. Several clones from each strain were isolated and sequenced extensively, confirming that the sequences of all clones from both strains were identical. These clones were predicted to be an open reading frame of 239 amino acids with an apparent molecular mass of about 27 kDa, as reported previously (1) . There is only a single base change from G (PAOl) to A (IFO3455) at base position 432 from the initiation codon, resulting in an amino acid exchange from M145 to I. PA 103 DNA differs in two bases (base positions 364 and 538) from the PAOl DNA, also resulting in only a single amino acid substitution from R179 to W. The base substitution at position 538 creates a new restriction site for PvuR (CAGCTG); the wildtype IFO3455 strain gene does not contain a PvuU site in this region (CAGCCG), as confirmed by restriction enzyme analysis using a PCR fragment directly (data not shown). The base change at 364 does not affect the amino acid sequence. PA 103 was reported previously as a LasR defective strain, which was complemented by the PAOl lasR gene. We also analyzed the IFO3455 and PA 103 LasR activity in the PA 103 strain. When the IFO3455 LasR was expressed by an exogenous, vector-borne promoter in PA103 strain, a 4.6-fold enhanced proteinase production in the medium was detected by the protease assay; however, when PA 103 LasR was expressed, no enhancement was measurable. From these results, it appears that the amino acid substitution of Ml45 to I had no effect on the LasR transactivation, however, substitution of R179 by W inactivated LasR activity. The C-terminal portion 176-239 of the LasR protein has been predicted to be a DNA binding domain, because the identity of this region to LuxR protein is high (44%) (1) . Although the calculated helix-turn-helix (HTH) score was quite low (0.4 SD) compared to LuxR score (3.2 SD) according to the method of Dodd and Egan (5) (the threshold of 2.5 SD has been proposed for sequence-specific DNA binding proteins), the sequence from 192 to 213 appeared to be a HTH structure because of its sequence identity to LuxR protein (52%) and other transcription factors (Fig. 1) . This discrepancy may be caused by the presence of amino acids (V198, C200, N201, N206, and M211) which are rare in the master set of sequences for HTH motif detection (5 (11) and Bacillus subtilis GerE (12), Rhizobium leguminosarwn RhiR (13), P.aeruginosa RhlR (14), E.coli NarL (15) (24), and E.coli a factor RpoD (10) were aligned. The SD score represents the probability of an HTH structure (shown by the thick line) and was calculated by the method of Dodd and Egan (5).
Another a-helix structure was predicted from 176 to 189 by the method of Gibrat et al. (6) . Moreover, a region from residues 179 to 182, REKE, and spacing of hydrophobic residues were also observed in the helix structures of IFO3455 and PAO1 LasR, LuxR, and SdiA proteins. Similar sequences have been found in many bacterial transcription factors, including a factors (Fig.  1) . This sequence has been reported as a 4.1 conserved region with unknown properties among many a subunits of RNA polymerase (7). However, another large group of HTH transcription factors, called the LysR family (8), does not contain this sequence. The mutation in the PA103 LasR substituting this first basic residue, R, with the hydrophobic and bulky amino acid, W, may disrupt the a-helix as predicted by the method of Gibrat et al. (6) . We suggest that this basic amino acid, R179, or the a-helix is crucial for LasR-type transcription factor activity. Some kinds of DNA binding proteins, including transcription factors from both procaryotes and eucaryotes, contain three helices for DNA binding (9), we presumed that this amphipathic helix may contribute to the specific DNA binding. This conserved sequence with amphipathic helix structure and HTH seems to be a motif found in many types of transcription factors, including a factors.
